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(54) LITHIUM BATTERY 

(57)Abstract: 

PURPOSE: To provide a lithium battery with 
quick responding capability to the generation of 
abnormality such as over-current by quickly 
operating a circuit cut-off means to cut off a 
circuit in a short time when abnormality such as 
over-current and sharp heat generation arises. 
CONSTITUTION: A positive electrode, layer 2 
and a negative electrode layer 4 are arranged on 
each side of a separator 3, and PTC layers 1 , 5 
are formed on at least one side of the positive 
electrode layer 2 and the negative electrode 
layer 4. Since the PTC layer is located near or 
closely to the positive electrode layer or the 
negative electrode layer, responding capability of 
circuit cut-off to the generation of abnormality 
such as over-current is quickened and reliability 
is enhanced. 
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[»*«1] -b;*ls~?i:-frLXlEfcmtnUmi% 

i icieeo l i m?fe 0 

13Z.(i2Uie^OL i m?tfco 
[H9i<0#ifflfci&lpi] 
[0 0 0 1] 

[0 0 0 2] 

m&<otm) L i HPS*-?-*** 

[0 0 0 3] Htt*l»fflO^*a«rW:»tfcL i 

iltLtli, @5«}D<^il 1 <0*|.g&!5]|& 1 2 {CP 

v>liH6<D$n< 4CDftl 9rttCjf6^Sl 8 5r^L 

r#«:S*LfciE*j»^-l 5, 1 7 if <0S^-SCt- PTC 

mj-i 6*^>**ia»iii»f*«s:ii»tfc(>o*»a^*tr 

[0 0 0 4] L^L&* ? £>, v>-f*iO*-g-tCt, Lit 
[0 0 0 5] 

IftW^WftLJ:-) t-f*BM] 

^»;Wi-4 0HHSWf«)l£!BFtt^««tt^«it*L ill 
[0 0 0 6] 

[0 0 0 7] 

[IttttRttOffla?] PTCJlli, flflxIfT-fef UV"^ 
y ^E^O-f J if U>i ti>t>^4 PTC (positive 
temperature coffecient) ##Tff^fiE £ it&A*^ -Zrtl 

[0 0 0 8] 
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L i £*t£o 
[0 0 0 9] 

[*&*!] ^1«)L i*%l±. -fc^U-*£4r-LTlE 

<it-^ii:PTClttts{><?)f*i„ -to 
70 09£EI1, H2, H3tc^L^: 0 1, 5A s PTCi, 2 

6, 7J±, *«*x-7'T-*4 0 
[0 0 10] mMfrbWbfr%:ln< , *5l^«Ci3V^r(± 
-tr/N-U-^ 3 £4r-L£IEgJf 2 4 <0H1S<7>^i 

<tfc-^t:PTCil (5) A*^fti-4JB»t;3BiftS 

ttJBfa 1 1" * w t tf-C # * o 

[0 0 11] i£o-CIEgJf. fM»iOBffit-OV»T(i, 

«0*n< jE*«2*H*«4jJ*PTC«1, 5£y>LT 
*«fr6, 7UffrttS*LfcJBS*> PTCfg^M 

[0 0 12] *>i*tCiE®et;ov>ri±, #-**>«>-b 

<£> coir foam* i <o£ffiv>-c^j£-f£ - 1 7&*-e 
m<r>mt Lr<i, l i £-£-*-r t i , mo, c u, 

Nb, V, Mn, Cr, Ni, Fe, Co, P^O^JR 

[0 0 13] itrffiLfwL i^tOt7 5 y *3UESBO 
A^JtLTIi, LiMnOz, LiMnzO<, L i M 
n2-xMx 04, LiNiOi, L i N 11-1M1O2, Li 
CoC-2, LiCr02, L i F e O2, L1VO2, Li 
,Coi-x-»MxP,02» (fc**U MJ± 1 mXH 2 S£Jl± 
40 OJl^J^, w(±0<w^2, xl±0^x<l, yl±0 
< y < 1, z (±- 1 ^ zS4T-^, ) > <b-l)V^±L i 
i^LL i • CoO'J >&*g5.U f /XI±Co&v>LL i • 
Co^ftfe^tLtl^e^L i*tH. 1* 
)UVJ.±.<?>Cot 0. 2^;^Ji<!0PS-^-r4tc0it* 

^ fS ft K 1 1- ^ 4 <o tf e» ti h o 
[0014] i^fii^uov^rt, 

50 A^*ffl^^<><Oii:** J *»f ibitS, f^'Jf'JA^ 
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££LTJi, Lit, #9x.l£A | , Pb, Sn, In. B 
u Ag, Ba. Ca> Hg. Pd. Pt. S r, Te&f 
<o&mt <n 2 7cXli 3 7cl;JLto-£-#l^ £-gl;j£CT S 

[0 0 1 5] frfBO'J^A^^ibfc&llg^JMfcfll 
t LTIi, £flx.lf A U Bi> S nlli I n^t L i t 

<7>£mr$it&®i%t°frb%ZL i-d-ft, l i tPbo^- 

HiAg, AK Mg, ZnIliCa^>i<i:<)li 
i»e>*4XJ«fl-«:'S-tfL i -X-T e t*£fflv> 70 
t <75* f *»f <b iX-So V * A-g-&K j3(t4 'J *--7 AJBl 

f5-30%, tC10-20 Lv> 0 

[0016] 4 »£\ •e-«j*ft*o* 

■<?)\sm$r, &mm,t)&. E&msitt, *.x*a^- 

fOjftJ: L < fflv>^ « 'J?->7 A-&& 

l±, L i - Ag-Te^t*><b^^.L i : Ag : Te 

(om^lttf 80-1 5 0: 1-20 : o. 001-30 

Ot^t'fit), L i £8 0« ; F-%Jtt±^*-r4 
[0 0 1 7] IE©! , flxIfWEiS* 

K*os»*#*!e:.j?ui& err -t^ i/^^-^n 
zttfr-%z> 0 lEmm-vfiMmnmzii, soo^na 30 

T, tt3 00 ^mJilT, 4f {C 5 - 2 0 0 ^ m**— ««T 
[0018] tJifiOIEg® ^flS® ^Mti^C, 

**hWBv»fc*i4 0 &S#<DJP£ii> Ifil^tffllMf 
(Zl&CrS^UCftS^n, — &IC(±1 0 0/imfiLT, »E 40 
«P, 19 5-5 0//ni, HCl 0-3 O^mt 

[0019] nnnLtzmm* •? *ttimm-j-&®&% 
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[0 0 2 0] TlB(7)±iZ#&K&CrWte>tl 

zmtii&mtimii. ?*ftK&it«j< -y*&ojg 

ft £<S it L T H Aft* f<0^«IttttroHt £ |»jh 
U y*U4*¥ffl^o£j-fc:3-7M 

•eco^t LTI4&, Si, v?"*->-7A, T;U5- 

-> A, tfJl/v^A, A, IfTsV*, >f >v>7A, 

[0 0 2 1] ffif*/<'J T«*»*MEiK#JBOJB*J±, fll 

ffc^iflii***^ if^StiMtff lit **T* § * o 
Ififfc^'JTJf , Stt-tSjt^B<7))9?(4 0. 0 1-5^m 

[0 0 2 2] y^OffJJ&tt, 0Hx.lf*^# 

-y*ff rt f j|&lf T-£,&J#£-Ut±, 
-f-O±(C0IJx.(f L iF, L i 3 P 04, L i 2 S> LiC 
1, L i 2 C03&£V>L i -f *>*S)fi-r4'tt®**'r 
SL i 4*>&MmWki&tfi>z\t tfn 0 Li-f* 

KO^«$rfitrih1-43t*!><0*><0-Cab«9, ^<0#IS: 

i40ijx if® mffi&mi\®?3-£, «*ac* 
*, fiia^***4£*{c«t t)ffd >i t* J -e#^ 0 

[0 0 2 3] PTCili, PTC*t#iC.t tjf^-t^i 
t* J -e§4 0 fflv»-5PTC**-JH-(cov>T{i#(:K5el44 

l±, FUx-lfT-tr^Uvr^ y ^, ^7fx>7 , 7^ 1 

i 7^-7*9 -y * t LTI4, 09x.»f^';if-U>, 

[0 0 2 4] PTCJUi, PTC*t#4r^-r4**^ 

iJV^TPTC^Ii, -ty^V— 9 Sr^hLTEM L^:JE®§ 

Btefitcov^TI4[a 1 - 3 l,zMmLtc1ia<&£.tz&:fci- 
iit^t-l, 2^tl±4rE*'r4C:i: tT-#4o 
[0 0 2 5] P T CHOfcjF £ Lv»EBSSii, jB«%<> 
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uiEffi®^3z.<± p t cm ittm-t * tttt t*iz x *) m& 
±.KSMmyL\t%mM z>tt% f \zz o r *> it 

[0026] iEmmtnmm<r>ffli~ift-&z-£z>-t'*i'- 

«b&.i>#?Li£*' l J "7-7 )\;&*?if7*7 <i /F 

l"M>£*fLJWft»«jJ» <b 4 -fey* U - 9 1±, JRpj K^jfc 

m?tfeft n K * :««-*- * ft: «t it* $ *t 
[0 0 2 7] iELfci ? K*ft«OL i Sife'i, */< 

Wdi^ov^TliSSlUifcJcL^^ tc0T-*^ o PTCJf 

I«DL ir^H^Lfct<Of*l), 2 1, 2 7l±« 
■fefiK 2 2l*Ni«H4£*t#, 2 3li»*#tcft 
KLfePTCB, 2 4tiPTC)B<0±{C#KLfcjEffi 
/f, 2 5»i*»«-^0£?LK»*R*<b£*-k><U- 

2 6ii*s^, 2 %\±mmkttx$>z> a ->-H* 

[0 0 2 8] fciJL i*jfe03B*»CBSLTJ±, 
t LTI±> SS^tt^'^-tcV^^Alg^S-g-LT 

[0 0 2 9] ftEOtt«*»tt#";'T-0'ft*«t Lt 

[0030] $tiwi&Gi&mm<7>ft$tmt lt»±, t*d 

5>, 2 h 7 K Ko v =7 ->'^ Kyx? 
1, y'xfu-r 



[0 0 3 1] U^-7Ata<7>ftSCTt LTIi, L i I , L 
i CF3S03, Li (CF2SO2) 2, L i BF-k Li 
CIOa, L i AICU, Li2GeFs, L i PF6> Li 
SCN, L i AsF 6 £fc'a f 2)»t*t>*i.£o mmmz&VZ 
>) * v Aigjgjgii 0 . 1-3 WJ/h &ft-e 

m&uzmLxa, #^^fts#fi, em7i^^^?fe#tt 

>, f*7i>, kfo-JK ^ 7 <y >:t--f;K l iff 

[0 0 3 2] Hifcfl! 1 
• <t@3 9. 5mm, ff $ 2 0 //mOA 1 T--7 , <7)M®tC, 
$ 3 / «mOPTCx-7"£;!jD&'BiL£^ -?-<7»*-®ll 
iES*B^:ffl<0^-X f£3-x-f >^L, 2 0 0W 
20 «mPK-Cttjft»«^:fft, A 1 T--7 , OflfeM1IJCtra^ 
ULTiE«eS-#KLT^J?* t 4 0 0//mO->- h 
J&L, -e^LJ: l)ft£4 0 0nm<Dk?-;*.£i2jr>aiLTflEi£ 
«tc<t "9^I¥*2 0 O^mKJEStL, f<0k*-X^S 
tC±5tt^»fi$2 Omtnl$53-<7>PTC)lSO f iE®iifr?lJSIL 
T, -toaMJ-KU- K«l*»«LfcO*, 1 2 0tf3^ 

[0 0 3 3] frietCfcv^T, PTCf-yi±*'Jxf 1/ 
> t T -t f- U > 7*9 -y ^ <7>?Ii8M&£ n - L X fm 

50 TK^it- y trfrZL i : N i = 1 : 1 <0^;HtT*?l^ 
L, -e^^T^^^-SitiSt-Atl-T 7 0 01CT-2 4B# 

5MS:L^:<7)*>, ^(0&@2 0 ^mJ^T<0^*9 Ofi* 
SB, T-bf- U > 7*5 y ^ 7 7 vVcM- ') 7 

SiS'irft'g-Lr^^o ?ii5flJfE<0L i N i 02«^**X^ 
HWife'-raiJSL-fctt*, J CPDS*- K<7)No. 9 
-6 3 tMC-tL, ^BSR3ra«L i N i O2 t 
40 Wife 2tltz 0 

[0 0 3 4] — $34 limu 15$ 1 O^mOC ux- 
7*<7)^:tS '*:)¥$ 0. 5//m©Ag<*)i^ y+ili:, •£ 

o±(cjif $ 2 ^m«5N i <r>m%.* ?*mi%-tz>mm& 
T--f*-&mtT }\'*>%m%.* i \-x, i*&&<r> 
mm* (2 5 or) \~2m/fro&$LX'&®.m\z 

rmz-t:ti j ?ix2 0 /umizmmt. *<D7--7£*)m$ 

4 2 OmnOf-T.^'aJ*) m LTftgy- h^iS^fi«Jt:# 
7i„ UlSO'j^-'^i.'g-^i: LT(±, Li : Ag : T e = 
50 9 0:1 0:0. KD^T-ttfrbttZL i -Ag-Te 
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[0035] mmx-ntziEm->- h tftg->- h 

ffi L 3 ml <0^jS$ffi£?±A LT#3 fflO-^MtjfefcJBJft L 

h (#«Jt 1 / 1 ) <r>&&fe l'J?F M= 1 * 
JKOL i PFsS-jt/SS-t^fcOfcfflv^o 

[0036] itmm 

A 1 x-7'HPTC^«rl5tt^^J-^±Slife«ail U*t 70 

t^I^ML, •5-<D^-SCIlKtc5liifia| l ctCfcPT 
C*?-*a*^T*L i (15) „ 

[0037] masta* 

fBO*g*£0 7 U^Lfeo 
[0 0 3 8] 

*M00 1 , it««T-#fe-^m?feOjEg • ft«mfc«9E 

tTto 
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[0 0 3 9] 

[01] *5S0!l<7>Er®0<, 

[i2] mommmnmrnm* 

[S3] ?«bJcftfeOHMt?llOBfHSlo 
[04] Vjfetftj&OTOKHH. 

[05] ea*wo§iW0o 

[0 6] fl!i?>&*e!I<og£9j0o 

[07] ya-hf^hgf^r^Lty??, 
[08] j§»^FO«^»T-^ h*S*$r/TL^:^v 7 0 
I^Ogi^] 
1 , 5 : PTCi 

2 : iEmm 

3 : -t^u-* 

4 : Jig* 

6,7: IMEffT— / 
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